With the exception of individual case studies [1] , there are no reports describing the use of extradural anaesthesia in patients who have undergone previous lumbar spine surgery. In such patients, it is thought that extradural block might entail technical difficulties locating the extradural space, ineffective spread secondary to extradural scar formation, and the possibility of exacerbating back pathology.
Experience with extradural steroids suggests that extradural entry can be obtained in patients who have had previous lumbar spine surgery and that extradural analgesia is therapeutic rather than detrimental.
A prospective study was undertaken to assess the effectiveness of extradural anaesthesia in patients who have had previous lumbar spine surgery.
METHODS AND RESULTS
We studied prospectively 1381 consecutive patients undergoing either total hip or total knee arthroplasty under extradural anaesthesia at one institution. During this period, 22 patients had general and 27 spinal anaesthesia, and were not included for analysis.
Extradural anaesthesia was performed using 17-gauge Tuohy needles inserted one or two interspaces above the site of the previous decompression, using either a midline or a paramedian technique. Bupivacaine 0.75 % or 2 % lignocaine 15-25 ml with or without adrenaline in a concentration of 1:200000 were used in all subjects. Extradural opioids were not given routinely during operation, but were used in several patients with previous decompressive laminectomy.
Failure was denned as inability to locate the extradural space, inadequate anaesthesia following extradural injection or dural puncture with the 17-gauge Tuohy needle. All patients with failed extradural anaesthesia subsequently received general, spinal or repeated extradural anaesthesia. There were no neurological sequelae in any patients and no clinically significant exacerbation of lumbar radiculopathy in the patients who had undergone previous spine surgery.
Differences between groups were analysed using unpaired t test or chi-square analysis (table I). Extradural anaesthesia was performed successfully in 1307 of 1324 patients without previous lumbar spine surgery (failure rate 1.3%) and in 52 of 57 patients with previous spine surgery (failure rate 8.8%) (P < 0.0001). COMMENT This study has demonstrated that extradural anaesthesia can be used successfully in patients with previous spinal surgery, but that additional technical difficulties may be encountered [1] . The success rate of extradural anaesthesia in 98.7 % of patients is surprising, as the majority were elderly and suffering from osteo-or rheumatoid arthritis [2] . Failure rates for extradural anaesthesia have been reported to range from 1 to 10 %, depending on the technique and surgical setting [3, 4] . The relatively high success rate reported here may reflect the generous dose of anaesthetic used and the familiarity of the anaesthetists with extradural anaesthesia in the arthritic patient. At this institution, 80 % of all surgery is performed under regional anaesthesia so all anaesthetists are familiar with extradural techniques in this patient population. Two patients exhibited inadequate anaesthesia in the lumbosacral segments, presumably because of scar formation preventing extradural spread of the local anaesthetic to the lumbosacral nerve roots. Both developed anaesthesia to the upper thoracic dermatomes. One of these patients had had three previous laminectomies. To circumvent this difficulty, large volumes of more concentrated local anaesthetic with adrenaline, opioids, or both [3] may be used to intensify neural block. Increased CSF uptake of local anaesthetic, adrenaline or opioids may augment the spinal cord site of action. Alternatively, small repeated doses may provide a more intense local block.
Extradural injection close to the surgical incision may be complicated by lack of landmarks, spinal stenosis immediately above the fusion or decompression [5] , or tethering of the dura to the ligamentum flavum by scar formation [6] . For these reasons, extradural anaesthesia should be attempted one, or preferably, two interspaces above the site of previous lumbar surgery to avoid dural puncture or failed extradural block. With this approach, successful extradural entry was obtained in 54 of 57 patients and no inadvertent subarachnoid punctures resulted. Moreover, two of the patients in whom technical difficulty was encountered had back pathology (ankylosing spondylitis and spondylo-epiphyseal dysplasia) in which lumbar extradural anaesthesia is almost impossible.
Although extradural anaesthesia was performed successfully in patients with previous lumbar spine surgery, there was increased difficulty and failures were observed. However, patients who may benefit from extradural anaesthesia or postoperative extradural analgesia should not be denied this technique because of previous lumbar spine surgery.
